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demonstrations, materials testing, structural testing, etc. 
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Computational Fluid Dynamics at Marshall Space Flight Center 


Tri-sonic wind tunnel 

Rocket engine nozzle test facility that uses 

Solid Rocket motor technology test rig 
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Computational Fluid Dynamics at Marshall Space Flight Center 


Maximize testing value by assessing test plan, instrumentation location, etc. 
Support failure investigations 
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subsonic to supersonic, integrated engine with engine plume on, reacting, multi-species, 
various altitudes, 3D 
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temperature pressure 
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- Familiarity with the specifics of the particular flow being analyzed is key to successfu 
application of CFD 

Minimize leasing of software, opt for public domain or purchase 

» Due to uncertainty of year-to-year funding (government constraint) 
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Computational Fluid Dynamics at Marshall Space Flight Center 


Most of the designs analyzed are impacted by the CFD results 
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Computational Fluid Dynamics at Marshall Space Flight Center 


Excellent computer skills including programming skills 

Must have some level of proficiency in all steps of the analysis process 

Must be able to relate CFD results to hardware design implications 

Dedicated hardware and system software specialist required even for small groups 
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» Establish code suitability and grid requirements 
» Elaborate benchmark demonstrations have limited value 


ta 

CD 

3 

O 

3* 


I 

O 

3 


3 * 

CD 

cT 

< 

CD^ 

i-» 

CD 

i-O 

c 

H- 

3 

CD 

CL 


< 

CD 

3. 


O 

o 

CL 

CD 


o 

CL 

CD 


3' 

3 

CL 

3 

3 

CD 

3 

05 


00 

r-K 

CP 

p 

cl 

V! 

P 

P 

P^ 

*<T 

05. 

So 


p 

nr 

CD 

CD 

P 


c 

p 

oo 

<-+ 

CD 

P 

CL 

O 

oo 


CD 


P 

oo 

CD 

•-t 

oo 


3 

O 

>3 

cd 


’3 

>3 


r 

o 

** 

o 

'-+> 

p 

o 

o 

c 

3 

p 

o 


3t O 


cd 

CL 

o 

3 

o 

o 

& 

CD 

CL 

cr 

o 

c 

3 

CL 


O 

o 

3 

CL 


O 

3 

m 


l 


l 


a ?o 

CL D 5 

B? & 

m £L 

CD 

3 I 

CD ^3 

£ 

2 CD 


CTQ 

PT 

CD 

P 

O 

o 

c 

*1 

p 

o 


CD 

3 

o 

p 

3 

C/3 

CD 

CL 

cr 

I— *• 

3 

-a 

3 

o 

CD 

3 

P 

3 

P 

c/i 

CD 

C/5 

p 

" 2 - 

h-k • 

O 
P 
^ • 
o 

p 


CD 

§• 


00 
O 
O 

c 

oo 

o 3 

o 

CD 
^ O 
P 


o 

CD 

^ § 
cd e 
S- 3 

p* o 

Q CD 


P 

P 

PL 


P 

cr 


CD 
3 CD 

S’ x 

X ^ 


O 

P 

8 

a 

P 

p 

o 


P 

o 

<-*• 

P 

CD 

g. 

P 

05 


P 

CD 

e 

p* 

CD 

g- 

CD 

05 

i— • 

09 

P 

T3 

O 

h*4 • 

P 

f"* 

o 


cr 

CD 


P 

CTQ 


CD 

O 


CD 
CL CL 
O 

P V 
P ^ 
p’ T3 


P 


CD 


CD 05 
Du 

35 3 

o ro 
3 P 

05 


09 >2 

O 3 


o 

Cl 


CD 

05 


CL 

l—l • 

o 

CD 
CL 

^ < 
Pi CD 
3 *“t 

P ^ 
P 


CL 

CD 

05 

09 

P 


O 

o 

p 

•-» 

p 

CD 


> 

o 

3 * 

i— *• 

CD 

< 

<3 

cT 

o 

o 

3 

3 

o 

'-C 

< 

B. 

CD 

&n 

3) 

3^ 

O 

3 

o 

£ 

o 

3 


O' 

O _ 

*§- u 


3 

T 3 


O 

3 

o 

3 

CL 

O 


3 

3 

r-K 

CD 

CL 

Hi 

o 

05 

i— ► 

P- 

P 

P 


o 

pi 

r-h 
h- * • 

o 

S 3 


CD 

P 

•-t 

2 - 

*<f 

o 

p 

SL 

ST 

H-* * 

< 

CD 

CL 

K- ‘ • 

•— h 

CD 5 

CD 

P 

O 

CD 

05 


P 

05 

05 

CD 

05 

05 

P‘ 

09 

CL 

CD 

05 

>— k* 

09 

P 

O 

P* 

P 

P 

09 

CD 

05 


> 

n 

n 

C 

P 

a 


m </> 
s > 

f3| 

S2 

co' 

a) 

2 

3 

O 


May 13, 1998 

Computational Fluid Dynamics at Marshall Space Flight Center 


Automated grid generation for specific components 
Automated solver initialization based on past results 

Automated links between the geometric model (CAD) and CFD, and between CFD 
and the disciplines requiring the CFD output (stress, thermal, etc.) 
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